Notwithstanding the high prevalence of primary aldosteronism (PA), probably the most common form of secondary hypertension, the diagnosis of PA is often neglected or delayed, thus precluding target treatment, which is curative in many cases. For selection of the most appropriate treatment, a fundamental step is the distinction between a lateralized form, mainly aldosterone-producing adenoma (APA), and bilateral adrenocortical hyperplasia (BAH), also known as idiopathic hyperaldosteronism (IHA). To this aim all current guidelines recommend adrenal vein sampling (AVS), a technically challenging procedure that often fails, particularly in non-experienced hands. Cosyntropin (synthetic ACTH) is administered in the attempt to maximize adrenal cortisol secretion and avoid pulsatile adrenocortical hormone secretion in about 40% of the referral centres around the world. However, the Endocrine Society guidelines do not advise about the use or not of cosyntropin as stimulus during AVS, as there are arguments in favour and against its use. These arguments are presented in this debate article reflecting the views of groups that currently use and do not use cosyntropin.
Introduction
Patients referred to specialized centres for high blood pressure, regardless of the fact that their hypertension was drug resistant or not (1, 2) , as well as findings obtained in general practice (3) , have provided compelling evidence that primary aldosteronism (PA) is a highly prevalent form of secondary hypertension, probably the most common such forms. Notwithstanding this and the fact that PA carries an excess cardiovascular and renal damage (4) , and thereby an increased risk of cardiovascular (CV) (5, 6) and renal events (7, 8) , the diagnosis of PA is often neglected (9) , or delayed, thus precluding specific treatments, which lead to cure in many cases. Target treatment of PA, and particularly adrenalectomy if a lateralized form is identified, has been shown to be highly effective in providing long-term biochemical cure, regression of left ventricular hypertrophy (10) , and also lowering of the incidence of atrial fibrillation (7), the most common CV complication of PA (5, 6, 11) .
While with few exceptions, CT is advocated to rule out an aldosterone-producing adrenocortical carcinoma and to identify adrenal vein anatomy in preparation for adrenal vein sampling (AVS). All current guidelines recommend AVS (12, 13) for the subtyping of PA, that is for distinguishing between a lateralized form, mainly aldosterone-producing adenoma (APA), and bilateral adrenocortical hyperplasia (BAH), also known as idiopathic hyperaldosteronism.
AVS involves blood collection through catheterization of each adrenal vein and a peripheral vein, usually the iliac or the infrarenal inferior vena cava (IVC). To assess selectivity of the cannulation, cortisol is then measured in these samples to calculate the selectivity index (SI) (14) , consisting of the ratio between plasma cortisol concentrations (PCC) in the adrenal vein and the IVC or the iliac vein. Bilateral selectivity, a prerequisite to define AVS success, and therefore for using the test for diagnostic purposes, is held to be accomplished if the SI value exceeds a given cut-off on each side.
The ultimate goal of AVS is, however, not just to achieve bilateral selectivity, but rather to demonstrate lateralisation of aldosterone excess, which is done by measuring aldosterone in these samples and correcting its values for the degree of AVS selectivity, i.e. the proximity of the catheter's tip to the site of production of the adrenocortical hormones -the adrenal cortex. This is done by calculating the lateralisation index (LI), i.e. by dividing the plasma aldosterone concentration (PAC) by the SI. The LI provides a diagnosis of lateralized PA when this ratio exceeds a certain cut-off, thus permitting to refer the patient for unilateral adrenalectomy. Unfortunately, available data indicate that AVS success is not a consistent achievement even at referral centres (15) .
Some centres also calculate a so-called suppression index, consisting of the ratio of aldosterone-cortisol on the non-dominant adrenal divided by the same ratio in the inferior vena cava or a peripheral vein. A value lower than one would indicate suppression of aldosterone production, and thus supports adrenalectomy of the contralateral 'dominant' adrenal gland, but the evidence supporting the diagnostic accuracy of this approach remains scant.
Thus, even though an Expert Consensus paper provided some clear-cut recommendations (16) , areas of uncertainties on how to best perform and interpret AVS persist. Likely this explains why very different ways of performing and interpreting this key test continue to exist, as shown in a multicentre international survey (15) , which recently led to label AVS has as a 'cottage industry' product (17) . One such uncertainties relate to establishing selectivity of catheterization with use of cortisol, which stands on the assumption that this hormone is secreted symmetrically, i.e. equally, by both adrenal cortexes in PA patients.
Some problems, however, are built in this assumption: first, cortisol is a stress hormone that, moreover, is secreted in a pulsatile fashion with cycling period of 10-30 min, meaning that if stress occurs, as commonly seen during AVS, and/or if the procedure is not running smoothly, its concentration may be low at a time and much higher at another time, as unambiguously demonstrated in a study that assessed the effect of stress associated with AVS and reported a fall of cortisol from time −15 min to time 0 (18) . This can deeply affect the SI, and also the LI, if the adrenal veins and the peripheral vein are not sampled simultaneously. In fact, these pulsatile variations may blunt the SI values causing a procedure to be rejected because judged to be unsuccessful, and/or lead to miss lateralization when present, or even worse, to lateralize PA to the wrong side.
To overcome these problems some centres took the shortcut of administering cosyntropin (synthetic ACTH) during the procedure, either by intravenous bolus of 250 µg or continuous infusion (50 µg/h) to maximize cortisol secretion, thus increasing the step-up of levels between the adrenal veins and eliminating the untoward effect of pulsatile adrenocortical hormone secretion.
But is it all gold that glitters? The Endocrine Society guidelines do not advise for or against the use of ACTH (13) . Consequently recent surveys of AVS practices around the world show that about 40% of centres use ACTH infusion during AVS (15, 19) . Therefore, a debate in this journal is appropriate and timely as arguments exist both for and against use of cosyntropin. Our divergent opinions, which we will present herein, may help the reader to decide whether or not to use this stimulation during AVS in their practice.
The case for using cosyntropin during AVS
Humans are inclined to remember and emphasise their successes and forget their failures. Clinicians are no exception and may base their belief about optimal patient care on successfully managed cases they encountered in practice. Regarding the question of whether to perform AVS with or without cosyntropin, clinical practice may be shaped by the following scenario. Patients undergo AVS without cosyntropin infusion first and then the procedure is repeated with cosyntropin. In a subset (but not all), cases both procedures are successful, as evidenced by obtaining an SI (adrenal vein cortisol-to-peripheral vein ratio) above the cut-off level, as explained in the introduction. Some of these cases may have discordant results between AVS without and with AVS regarding the unilaterality of aldosterone hypersecretion. Then, the clinician decides to base the decision to perform adrenalectomy in these discrepant cases on AVS without cosyntropin and finds a favourable clinical outcome. This outcome may seduce the clinician to conclude that indeed it is essential to perform AVS without cosyntropin infusion. Along the way the following patients are however lost or ignored: those in whom AVS failed altogether, those in whom only AVS with cosyntropin infusion was successful and those in whom AVS with cosyntropin infusion showed unilateral aldosterone hypersecretion but in whom AVS without cosyntropin did not. Probably most of these patients would be managed by MRA, with resulting loss of quality of life (20) . A much better way of finding out whether cosyntropin infusion during AVS is necessary or had better be avoided is an outcome-based diagnostic study in which patients are randomised to either AVS without cosyntropin infusion or AVS with cosyntropin infusion. Outcome of adrenalectomy in terms of biochemical cure or blood pressure and medication use should then determine which strategy is best. Alas, such studies have not been done and neither our opponents nor we can base our argument on them.
There are however two arguments to prefer cosyntropin during AVS, which will be discussed hereafter.
Unselective sampling more frequent in AVS without cosyntropin
Notwithstanding the need for a prospective outcomebased diagnostic trial the most straightforward approach to estimate the effect of cosyntropin seems to be a comparison of adrenal and peripheral vein aldosterone and cortisol levels before and after cosyntropin, either by bolus or by continuous infusion. Table 1 summarises the findings from a few of such studies (21, 22, 23) , from which it can be concluded that the success rate of bilateral adrenal vein cannulation as evidenced by a sufficient step-up of cortisol increased by 20-30% by using cosyntropin. Surely this is not explained by a better dexterity of the interventionist performing AVS. After all, in these studies it can be safely assumed that the same interventionist positioned the catheters before and after cosyntropin infusion. Table 1 also shows that some groups use different criteria for selectivity (and lateralization) depending on whether cosyntropin was used or not. It should be realized that this may have influenced the findings, but evidence for that is lacking. Be that as it may, it is much more likely that basing a conclusion of unselective cannulation of an adrenal vein on cortisol level without cosyntropin infusion is sometimes wrong. Support for that is found in a paper in which selectivity was based on cortisol or metanephrine levels in adrenal veins. Metanephrine is a highly selective marker for blood of adrenal origin (24) . In unstimulated samples, cannulation was unsuccessful in 44% of cases according to the adrenal vein cortisol-to-peripheral vein cortisol ratio. However, 24% of these samplings, that is more than half of them and a number remarkably similar to the values in Table 1 , were selective according to metanephrine level. In cosyntropin-stimulated samples, cortisol levels led to the same conclusion as metanephrine levels in almost all patients. This means that it is unlikely that the inferior success rates of AVS without cosyntropin can be improved by more experienced radiologists if we stick to adrenal vein cortisol level as the criterion for selectivity. This also implies that if a sampling without cosyntropin is unsuccessful according to selectivity criteria, it is impossible to say whether this is due to inexperience of the radiologist or due to this 25% of procedures that escape detection of selectivity because for some reason cortisol levels fail to indicate selective adrenal vein cannulation. In particular in centres where the radiologist is still inexperienced, cosyntropin during AVS is therefore essential. Table 1 also shows that the conclusion as to the subtype was concordant in only 70-90% of procedures that were successful both without and with cosyntropin. Although formal proof by a randomised trial for better subtyping by omitting cosyntropin is lacking, we might accept that applying cosyntropin leads to a wrong conclusion in a subset of cases. In the Spartacus trial, which applied cosyntropin infusion, adrenalectomy failed to provide biochemical improvement in about 10% of patients (25) . This is similar to what was found in the PASO study (about 8%) but that study also showed that AVS without cosyntropin may be fallible: adrenalectomies failed to cure PA in about 5% of patients in whom AVS without cosyntropin suggested an APA (26) . Therefore, choosing to do AVS with or without cosyntropin depends on the balance between a considerably lower number of interpretable AVSs if no cosyntropin is used and a slightly larger number of failed adrenalectomies when cosyntropin infusion is applied. Put in other words, AVS without cosyntropin has a problem with the SI described in the introduction and AVS with cosyntropin has a problem with the LI.
Balancing higher success rates and less perfect subtyping after cosyntropin
But how can we address this balance? We can rephrase this question to: 'To what extent does the gain in benefit from a larger number of successful procedures compensate for a loss in benefit because the probability of an accurate diagnosis is lower?' We propose to do this by a decision model. Using decision analysis may not provide a definitive answer to the question of whether to use cosyntropin infusion or not during AVS, but it may guide our thoughts and has the added advantage that it does not ignore the fate of the patients who do not undergo an adrenalectomy or in whom AVS fails. In a decision analysis, we consider the total value of performing AVS with or without cosyntropin as a sum for each procedure of the utilities, which can be considered as measures of benefit, for each of the possible outcomes, considering the probability of the outcome. Put simply, 'Is the value of using cosyntropin larger or as large as the value of performing AVS without cosyntropin infusion?' Unfortunately, literature provides not all data that are required to calculate this value, but a reasonable estimation of the size of these parameters is possible.
A key issue for building a model is what will happen with patients who have a failed AVS. Surely an adrenal CT scan will be available in these patients and although the Endocrine Society guideline (13) does not consider CT-scanning to perform as well as AVS for subtyping, the clinical results of relying on CT may not be very different from AVS (25) . Nevertheless, assuming CT is not as good as AVS (why do AVS if this were not the case?), it is possible to estimate the loss of benefit to patients in which management has to be decided based on CT because the AVS procedure failed.
Building the model
In the model for diagnostic flow in PA (Fig. 1) , we assigned probabilities to branching points and utilities to different outcomes. We based these probabilities and utilities on data and estimates from the literature ( Table 2 ). For some of the values and probabilities, no literature base exists, and we estimated these. A most important assumption, based on Table 1, is that using cosyntropin leads to at least 20% increase in success rate of the AVS. Another important assumption is that having BAH, or undergoing adrenalectomy wrongfully when having BAH, or not undergoing adrenalectomy when having APA have a similar utility determined by being persistently hypertensive due to hyperaldosteronism. We considered the utility of having an adrenal successfully removed because of APA as a 1:1 balance of the utility of being normotensive (0.88) (27) and being normotensive with medication (0.86, estimated) for the Dutch population (27) . Likewise, we considered the utility of having BAH, of having an adrenal wrongfully removed and of not undergoing adrenalectomy in case of APA as a similar balance of the AVS is considered to indicate lateralized aldosterone production, for AVS without/with cosyntropin respectively. *Bolus -continuous cosyntropin infusion. **Determined only for patients who underwent adrenalectomy.
utility of being normotensive with medication (0.86) and being hypertensive with medication (0.83). In all three situations, PA persists, which calls for specific treatment with mineralocorticoid receptor antagonists. Even though this treatment probably is as effective with regard to blood pressure and potassium as adrenalectomy, it leads to a somewhat lower quality of life (20) . This warrants a slightly lower utility. We further assumed that if bilaterally selective cannulation of the adrenal veins failed a clinician would manage the patient according to the result of the adrenal CT scan. This means that if a unilateral adrenal enlargement is observed with the characteristics of an adenoma with a normal contralateral adrenal gland, the patient would be operated. Although CT scanning performed as well as AVS in the Spartacus study (25), we assumed it was inferior and used data from the systematic review by Kempers et al. (28) . The model was developed and analysed using Microsoft Office Excel 2016 and is available upon request. We expressed benefit (value) of using and not using cosyntropin during AVS as the sum of the probabilities multiplied by the utilities of the outcomes in both branches (using cosyntropin or not) of Fig. 1 . In order to validate the model, we performed a probability sensitivity analysis using the TreeAge package (Pro version 2015 R 1.0. Williamstown, MA, USA). The program uses the values of the table and estimates of their range to perform a MonteCarlo simulation. We chose to perform 1000 simulations and calculated for each simulation the utility for basal AVS and AVS with cosyntropin.
According to this model, the value of management of patients with PA is slightly higher when it is based on AVS that uses cosyntropin than when basal AVS, without cosyntropin infusion, determines management. The difference however is small (a value of 0.8574 vs 0.8571 for AVS with vs without cosyntropin respectively). A probability sensitivity analysis shows a mean difference of the utility of 0.0003 in favour of performing AVS with cosyntropin; 57.3% of the simulations showed a higher utility for basing management on AVS with cosyntropin.
This model has the advantage that it encompasses all patients with PA, not just patients that undergo Decision tree for the diagnosis of aldosterone-producing adenoma (APA) or bilateral adrenal hyperplasia (BAH) by adrenal vein sampling. For probabilities at branching points and meaning of abbreviations see Table 2 . Codes refer to codes used in the Excel model (available on request). 'ACTH' in the codes stands for adrenocorticoptropic hormone = cosyntropin.
an adrenalectomy. A weakness of the model is that a few variables in Table 2 are estimates, in particular the probabilities for the BAH arms (branching points 4 and 9 of Fig. 1 ). It is conceivable that AVS without cosyntropin misses APAs more often than AVS with cosyntropin: suppose the conclusion of unstimulated AVS is that a patient has BAH, where in reality a small APA is present. This patient will not be operated, and we will most likely never know that an adenoma was present because only adrenalectomy and subsequent (biochemical) cure of PA would have proven the existence of an APA. If this situation occurs less when cosyntropin infusion is used, the worth of using cosyntropin is further increased. However, this cannot be proven because we do not have the check of adrenalectomy. This realisation makes it even more urgent to perform a randomised trial as described above in which the outcomes of management based on AVS with cosyntropin are compared with outcomes of management based on AVS without cosyntropin. It is clear now that the major problem of performing AVS without cosyntropin infusion is in the considerably lower success percentage. As discussed above, it is unlikely to improve by more experienced radiologists. Rather, in a substantial number of procedures, it seems that the use of cortisol to judge selective sampling is the problem. Note that we have not discussed why this might occur. Neither have we discussed why cosyntropin-stimulated AVS may lead more often to erroneous conclusions regarding unilaterality of aldosterone production, but it is not unlikely that again the use of cortisol in determining LIs is the culprit. Discussion of the possible mechanisms of these diagnostic failures is however beyond the scope of our argument. What we can only say now is that for clinical practice a more pertinent question than whether or not to apply cosyntropin stimulation is whether we should continue to rely on cortisol as a comparator and calibrator in AVS.
In conclusion AVS without cosyntropin infusion is much less successful in meeting the criteria for selective sampling than AVS with cosyntropin. This is a consistent finding that is probably caused by the use of cortisol to determine selectivity. It is unlikely to improve with more experience in performing AVS. Even if omitting cosyntropin may result in better prediction of successful adrenalectomies, this does not compensate for the problem of unsuccessful procedures when doing without cosyntropin. Research efforts to improve subtyping of PA should be directed at randomised outcome-based diagnostic trials or at better ways to assess selectivity and lateralisation. In the meantime, the use of cosyntropin during AVS is to be preferred.
The case against using cosyntropin during AVS
As the famous statistician Edwards W. Deming, the creator of Deming's regression, used to state, 'without data you are just another person with an opinion'. Therefore, to address the issue of whether to use, or not to use, cosyntropin stimulation during AVS, we have elected to stick with the data, which means to examine only the studies that have performed a head-to-head withinpatient comparison of the SI and the LI between baseline (unstimulated) and post-cosyntropin values. This was because the published studies that reported only postcosyntropin data are by no means usable to understand what cosyntropin does to these indexes, and therefore, useless to support or confute the use of cosyntropin, i.e. the topic of the present discussion.
To start the discussion properly, it should be acknowledged that cosyntropin stimulation can be performed in different ways. The very low dose of cosyntropin (250 pg), which was reported in one of the first papers proposing the use of cosyntropin during AVS (29) , resulted to be totally ineffective in raising PCC and PAC, both in the IVC and in the peripheral veins blood when tested with an appropriate within-patient controlled study design (30) . Nonetheless, this exquisitely 'homeopathic' dose was used in following studies that were quoted to support the usefulness of cosyntropin.
Two different protocols using 10 6 higher doses have been proposed: (a) the Mayo Clinic protocol, with continuous cosyntropin infusion (50 μg/h) starting 30 min before sampling and continuing throughout the procedure; (b) the 250 μg bolus, followed or not by continuous infusion.
When these two protocols were tested in a prospective study, where patients were studied both unstimulated (31), and after cosyntropin stimulation (30), the results were clear-cut: (1) there were no significant differences in cortisol and aldosterone response between protocols; (2) compared to unstimulated values, cosyntropin did increase the PCC step-up between the adrenal vein and the IVC blood and thus the SI values. Thereby, it rendered much easier the ascertainment of success in achieving selective catheterization. This conclusion was endorsed by the Experts Consensus document in 2014 (16) and reinforced by the finding of a larger study that provided compelling and conclusive evidence that the SI increases with cosyntropin (32) .
It is, however, to be underlined that bilaterally selective catheterization could not be achieved even with use of cosyntropin in a proportion of the patients (32), likely because of the presence of anatomic variants of adrenal vein drainage, which involve between 10 and 15% of the cases (33, 34) . To put it simple, cosyntropin raises the PCC step-up between the adrenal vein and the IVC, but does not move catheters to the right place, neither can it correct for anatomic variations! Accordingly, there is no arguments with our opponents that cosyntropin can be useful at centres with limited expertise in performing AVS, i.e. that are 'beginners' in the field, and/or have a low success rate in achieving bilateral selectivity.
Is this cortisol step-up increase really a worth accomplishment?
Probably not! This is because this facilitation comes with a price to pay in terms of lateralization. In fact, when considering only the AVS studies that were bilaterally selective under both unstimulated and cosyntropinstimulated conditions, cosyntropin induced a significantly decrease of the LI (Table 1) . This decrease results into a proportion of cases judged to be non-lateralized, if a high cut-off value is used to define lateralization, which means that many patients would be denied curative adrenalectomy, even though they lateralized under unstimulated conditions and possibly had a lateralized PA that could have been cured by adrenalectomy.
If a lower cut-off of the LI is used to diagnose lateralization, this can result into opposite results under unstimulated vs cosyntropin-stimulated conditions, which could lead to the decision to remove different adrenals based on which result one trusts on, or, more commonly, to take no clinical decision and assign the patient to long-term medical therapy. Under the latter eventuality, the patients seeking for a surgical cure were submitted to an invasive, expensive test, as AVS, without getting a diagnosis in return. Moreover, they are left exposed to a higher risk of cardiovascular events, particularly atrial fibrillation, as compelling evidences (5, 6) , also from a recent long-term prospective study (7) has shown.
Why cosyntropin lowers the LI thus causing these worrying results?
The answer to this question was recently provided by a number of studies that our group undertook. As mentioned earlier, the LI is the ratio of PAC on the dominant and the non-dominant side corrected for the degree of selectivity, that is the SI, of each side. However, use of a different index, the relative aldosterone secretion index (RASI), NA (7) NA (7) 3.71 Oligomicroarrays (50) NA (7) NA (7) 10.
Oligomicroarrays
The value of expression reported by the authors are in different units and therefore are not comparable among the studies. *For this study, the data were extracted from the GEO Database (Dataset GSE28476). APA, aldosterone-producing adenoma; NA, data not available; NAG, normal adrenal gland.
Hence, since the RASI provides an estimate of the amount of aldosterone made and released by each adrenal, the within-patient comparison of the RASI value between the unstimulated and the cosyntropinstimulated condition allows to clarify what cosyntropin truly does to aldosterone secretion in the affected and the contralateral adrenal. By using this approach in a cohort of PA patients where the diagnosis was made conclusively by the 'four corner criteria' that are based on demonstration of cure post-adrenalectomy (37), we could demonstrate that cosyntropin significantly lowers the RASI on the affected side, while leaving it relatively unaffected in the contralateral side. This provides a straightforward explanation as to why, on average, the LI falls significantly.
By which mechanisms the RASI falls in the affected side?
The answer to this question came from investigation of the expression of the receptor for ACTH, the melanocortin type 2 receptor (MC2R), in APA and the normal adrenal cortex. Table 3 summarizes the studies that have measured the MC2R mRNA in APA. Most of these studies where performed in APA selected on the basis of cosyntropinstimulated AVS, as it can be readily appreciated; moreover, the techniques used for quantification of mRNA were largely semiquantitative and to be regarded as obsolete by modern standards. Finally, the studies were too small to provide any meaningful conclusions.
To solve these uncertainties, we undertook an unsupervised analysis of the whole transcriptome of APA in patients, who were not preselected based on post-cosyntropin AVS, and compared the mRNA level of APA and the normal adrenal cortex of patient adrenalectomized for renal cancer. This analysis allowed to discover that the cosyntropin receptor gene MC2R is under-expressed in about two-thirds of the APA as compared to the normal adrenal cortex (32) . Moreover, the MC2R expression was directly related with that of CYP11B2, indicating that only the most florid cases of APA, notably a minority of all, overexpress the MC2R. From the functional standpoint, these results indicate that, while the contralateral adrenal responds to cosyntropin with a prominent cortisol secretion and a less prominent aldosterone secretion, the APA gland responds less in terms of cortisol and even much less so in terms of aldosterone (Fig. 2) . These changes of MC2R receptors, and consequently of hormonal responses, have an unquestionable effect on the RASI of each side, and therefore, explain why the LI on average falls and/or inverts lateralization in a proportion of the cases.
In summary, available data showed that the use of cosyntropin stimulation can be justified only at centres that have a low experience/success rate in achieving bilateral selectivity and are unable to perform bilaterally simultaneous catheterization. We strongly support the view that the latter catherization technique should be the state-of the art method, as it was shown to avoid the untoward effect of pulsatile hormone secretion (38) . In contrast, the use of cosyntropin stimulation is not justified at centres that are more proficient in performing AVS because of the confounding effect that cosyntropin exerts on lateralization.
The most urgent step to be undertaken at this stage is to train interventionists on how to optimal perform AVS to achieve bilateral success by using strategies as, for example, the intraprocedural rapid cortisol assay (39) , whose usefulness is being tested in the ongoing I-PADUA (Intra-Procedural Cortisol Assay During Adrenal Vein Sampling Study) (40) and to make use of biomarkers of selectivity better than cortisol, as androstenedione (41) , rather than to plan outcome-based randomized trials.
Figure 2
The cartoon summarizes the effects of cosyntropin on the adrenal gland with an APA with low (Panel A) or a maintained (Panel B) expression of the melanocortin type 2 receptor (MC2R) and on the contralateral normal adrenal gland. In APA with low melanocortin type 2 receptor expression, cosyntropin decreases the relative aldosterone secretion index (RASI), and thereby the lateralization index (LI), because it increases cortisol more than aldosterone via the MC2R. In APA where the MC2R expression is maintained cosyntropin raises the RASI similarly on both sides and therefore has no effect on the LI.
These studies, besides being hardly feasible as it will take years to recruit the sizable number of patients that are necessary to demonstrate significant between-arm differences of outcomes that have a low incidence rate (7), will also be affected by significant across-patients variability, as those receiving cosyntropin will not be those that will not.
As a final remark one should consider a very simple fact that follows William of Occam's (Doctor Invincibilis motto): Frustra fit per plura quod potest fieri per pauciora: it is useless to make with more what can be done with less: AVS is by no means performed to the goal of achieving high values of the SI, but to demonstrate lateralization, which is key for referring for adrenalectomy our PA patients who seek and deserve surgical cure. As acknowledged by our opponents, this goal is not consistently provided by cosyntropin stimulation.
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